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Executive Summary

The City of Anna has requested Maldonado-Burkett (M-B) to perform a traffic signal warrant analysis
at the intersection of SH 5 (N Powell Pkwy) and Rosamond Pkwy, and to make a recommendation on
whether a traffic signal should be considered at the study intersection., M-B engineers have analyzed
all nine signal warrants from the Texas MUTCD (Revision 2 in 2014), using the collected traffic
volume and historical crash data.

The analysis results are shown as below:

Warrant Description Analysis Result
Eight Hour Volume — Minimum Vehicular Volume
1A (70% & 56%) Warrant Not Met
Eight Hour Volume — Interruption of Continuous

1B Traffic (70% & 56%) Warrant Not Met
2 Four Hour Vehicular Volume Warrant Not Met
3 Peak Hour Warrant Met
4 Pedestrian Volume Warrant Not Met
5 School Crossing Warrant Not Met
6 Coordinated Signal System Warrant Not Met
7 Crash Experience Warrant Not Met
8 Roadway Network Not Applicable
9 Intersection Near a RR Grade Crossing Warrant Not Met

The only warrant that was met is Warrant 3, Peak Hour. However, the traffic volumes present at this
intersection are only slightly above the required volumes to meet the warrant. After reviewing crash
data at this intersection, there have been no incapacitating injury or fatality crashes in the past year. Of
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Since this intersection does not appear to present a significant safety issue, the installation of a traffic
signal is not recommended at this time.
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1. Introduction

The City of Anna has requested Maldonado-Burkett (M-B) to perform a traffic signal warrant analysis
at the intersection of SH 5 (N Powell Pkwy) and Rosamond Pkwy, and to make a recommendation on
whether a traffic signal should be considered at the study intersection. SH 5, which is considered as the
“major street” in this study, is a 2-lane, 2-way undivided roadway with 12-foot lanes and two 5-foot
shoulders. The posted speed limit on SH 5 in the study area is 55 MPH. Rosamond Pkwy, which
considered as the “minor street” in this study, is a 2-lane, 2-way undivided roadway with a lane width
of approximately 10 feet on the west leg and 16 feet on the east leg. The posted speed limit on
Rosamond Pkwy is 30 MPH. Figure 1 shows the location of the study intersection.

Figure 1. Study Intersection Location
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The analysis was performed in accordance with the Texas Manual on Uniform Traffic Control Devices
(Texas MUTCD) 2014 Revision, Chapter 4C. The goal of this project is to analyze traffic volume data
and crash records to determine if the traffic signal warrants are met in accordance with the requirements
listed in the Texas MUTCD.
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2. Data Collection

A 24-hour turning movement volume was collected on November 16, 2021 at the study intersection by
Gram Traffic North Texas. The traffic volume dataset, which is included in Appendix B includes the
traffic modes of motor vehicle, bicyclists, and pedestrians. Additionally, daily volume of train traffic
near the study intersection was collected on the same day and included in the dataset.

Crash history of the study intersection for the past 12 months dated back from the analyzing date was
obtained through TxDOT’”s Cr a s, bndiRiacludedirdAppeddix f o r ma
C.

3. Study Approach

The Texas MUTCD contains nine traffic signal warrants, which address a variety of intersection
conditions such as vehicular volume, pedestrian volume, crashes, progression, and delay; and
establish minimum criteria for consideration of traffic signal installation. The investigation of the
need for a traffic control signal shall include an analysis of the applicable factors contained in the
traffic signal warrants and other factors related to existing operation and safety at the study location.
The nine warrants are listed below:

e  Warrant 1, Eight-Hour Vehicular Volume

e  Warrant 2, Four-Hour Vehicular Volume

e  Warrant 3, Peak Hour

e  Warrant 4, Pedestrian Volume

e  Warrant 5, School Crossing

e  Warrant 6, Coordinated Signal System

e  Warrant 7, Crash Experience

e  Warrant 8, Roadway Network

e  Warrant 9, Intersection near a Grade Crossing

Section 3.1 through Section 3.9 in this chapter show the criteria of each of the nine warrants, and present
the corresponding analyses results in general. Detailed analyses for each warrant are included in
Appendix A.

3.1. Warrant 1, Eight-Hour Vehicular Volume

The purpose of Warrant 1 is to determine whether intersecting traffic from the minor approaches are
the main reason to consider installing a traffic signal. This warrant includes two conditions:

e Condition A — the Minimum Vehicular Volume, is intended for application at locations where
a large volume of intersecting traffic is the principal reason to consider installing a traffic
control signal;

e Condition B — the Interruption of Continuous Traffic is intended for application at locations
where Condition A is not satisfied and where the traffic volume on a major street is so heavy
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that traffic on a minor intersecting street suffers excessive delay or conflict in entering or
crossing the major street.

Table 4C-1 from Texas MUTCD that shows the minimum requirements of eight-hour traffic volumes
for both conditions is presented as below:

Table 1. MUTCD Table 4C-1: Warrant 1, Eight-Hour Vehicular Volume

Condition A—Minimum Vehicular Volume

Number of lanes for moving Vehicles per hour on major street Vehicles per hour on higher-volume
traffic on each approach (Total of both approaches) minor-street approach (one direction only)
Major Street Minor Street 100%a 80%b | 70%c 56%d 100%a 80%b 70%c 56%d
1 1 500 400 350 280 150 120 105 84
2 or more 1 600 480 420 336 150 120 105 84
2 or more 2 or more 600 480 420 336 200 160 140 112
1 2 or more 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

Number of lanes for moving Vehicles per hour on major street Vehicles per hour on higher-volume

traffic on each approach (Total of both approaches) minor-street approach (one direction only)

Major Street Minor Street 100%a 80%b | 70%c 56%d 100%a 80%b 70%c 56%d
1 1 750 600 525 420 75 60 53 42
2 or more 1 900 720 630 504 75 60 53 42
2 or more 2 or more 900 720 630 504 100 80 70 56
1 2 or more 750 600 525 420 100 80 70 56

a - Basic minimum hourly volume;

b - Used for combination of Conditions A and B after adequate trial of other remedial measures;

¢ - May be used when the major-street speed exceeds 40 mph or in an isolated community with a
population of less than 10,000;

d - May be used for combination of Conditions A and B after adequate trial of other remedial measures
when the major-street speed exceeds 40 mph or in an isolated community with a population of less than
10,000.

Per the Texas MUTCD standards, the need for a traffic control signal shall be considered if an
engineering study finds that one of the following conditions exist for each of any 8 hours of an average
day:

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table
4C-1 exist on the major-street and the higher-volume minor-street approaches, respectively, to the
intersection; or
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B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-
1 exist on the major-street and the higher-volume minor-street approaches, respectively, to intersection.

The warrant is also satisfied if both Conditions A and B are met at the 80% level for any 8 hours of an
average day.

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph,
or if the intersection lies within the built-up area of an isolated community having a population of less
than 10,000, the traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the
100 percent columns.

The posted speed limit on SH 5 adjacent to the study intersection is 55 MPH. Therefore, by comparing
the traffic volumes of the eight highest hours of the study intersection with the volumes in the 70% and
56% columns in Table 4C-1, it is determined that Warrant 1 is not met for the study intersection. The
24-hour traffic volume on November 16, 2021 is presented in Table 2 as below. Detailed analyses
process is included in Appendix A.

Table 2. Warrant 1 Analysis

Time Major St. \?;?uh;; Meet Condition Meet Condition B Meet Condition
Minor St. A (70%)? (70%)? A & B (56%)?
12:00 AM 32 1 No No No
1:00 AM 17 2 No No No
2:00 AM 27 1 No No No
3:00 AM 18 2 No No No
4:00 AM 61 7 No No No
5:00 AM 211 23 No No No
6:00 AM 408 69 No Yes No
7:00 AM 987 91 No Yes Yes
8:00 AM 814 62 No Yes No
9:00 AM 447 37 No No No
10:00 AM 451 32 No No No
11:00 AM 516 29 No No No
12:00 PM 593 31 No No No
1:00 PM 513 37 No No No
2:00 PM 631 47 No No No
3:00 PM 844 49 No No No
4:00 PM 1010 94 No Yes Yes
5:00 PM 1009 50 No No No
6:00 PM 796 58 No Yes No
7:00 PM 500 35 No No No
8:00 PM 377 51 No No No
9:00 PM 185 10 No No No
10:00 PM 168 9 No No No
11:00 PM 94 13 No No No
No. of Hours Meeting Condition: 0 5 2
No. Hours Required: 8 8 8
Meet Warrant 1: No No No
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3.2. Warrant 2, Four-Hour Vehicular Volume

Similar to Warrant 1, Warrant 2, Four-Hour Vehicular Volume is also intended to be applied where the
volume of intersecting traffic is the principal reason to consider installing a traffic control signal.

Per the Texas MUTCD standards, the need for a traffic control signal shall be considered if an
engineering study finds that, for each of any 4 hours of an average day, the plotted points representing
the vehicles per hour on the major street (total of both approaches) and the corresponding vehicles per
hour on the higher-volume minor-street approach (one direction only) all fall above the applicable
curve in Figure 4C-1 for the existing combination of approach lanes. On the minor street, the higher
volume shall not be required to be on the same approach during each of these 4 hours.

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph,
or if the intersection lies within the built-up area of an isolated community having a population of less
than 10,000, Figure 4C-2 may be used in place of Figure 4C-1.

As the posted speed limit on SH 5 is 55 MPH, Figure 4C-2 from Texas MUTCD that shows the
minimum requirements of four-hour traffic volumes is used in the analysis and is presented on next

page.

Figure 2. MUTCD Figure 4C-2 Warrant 2, Four-Hour Vehicular Volume (70% Factor)
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By comparing the traffic volumes of the four highest hours of the study intersection with the volumes
in Figure 4C-2, it is determined that Warrant 2 is not met at the study intersection. Detailed analysis
process is included in Appendix A.

Warrant 2 is not met for the study intersection.

3.3. Warrant 3, Peak Hour

The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for
a minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or
crossing the major street. This signal warrant shall be applied only in unusual cases, such as office
complexes, manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that attract
or discharge large numbers of vehicles over a short time.

A traffic signal shall be considered if an engineering study finds that the criteria in either of the
following two categories are met:

A. If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute
periods) of an average day:

1. The total stopped time delay experienced by the traffic on one minor-street approach (one
direction only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane
approach or 5 vehicle-hours for a two-lane approach; and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100
vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes;
and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour
for intersections with three approaches or 800 vehicles per hour for intersections with four or
more approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches)
and the corresponding vehicles per hour on the higher-volume minor-street approach (one direction
only) for 1 hour (any four consecutive 15-minute periods) of an average day falls above the applicable
curve in Figure 4C-3 for the existing combination of approach lanes.

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph,
or if the intersection lies within the built-up area of an isolated community having a population of less
than 10,000, Figure 4C-4 may be used in place of Figure 4C-3 to evaluate the criteria in the second
category of the Standard.

Figure 4C-4 presented on next page is used in this study as the posted speed limit on SH 5 is 55 MPH.
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Figure 3. MUTCD Figure 4C-4 Warrant 3, Peak Hour (70% Factor)
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*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 73 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Through applying the highest hourly volume of the study intersection to Figure 4C-4, it can be seen
that Category B is met for this Warrant while Category A is not. Per the Texas MUTCD, if either of
the two categories is met, a traffic control signal shall be considered at the study location.

Per the collected traffic volume data, the AM and PM peak hours at this intersection was identified as
7:00-8:00 in the morning and 4:00-5:00 in the afternoon. Considering the fact that the Anna High
School and Middle school are both located closely to the west of the study intersection, and can
potentially generate and attract a large amount of vehicular traffic during a short period of time. As a
result, Warrant 3 is met at the study intersection.

3.4. Warrant 4, Pedestrian Volume

This warrant is intended application where the traffic volume on a major street is so heavy that
pedestrians experience excessive delay in crossing the major street.

The need for a traffic control signal at an intersection or midblock crossing shall be considered if an
engineering study finds that one of the following criteria is met:

Traffic Signal Warrant Study
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A. For each of any 4 hours of an average day, the plotted points representing the vehicles per
hour on the major street (total of both approaches) and the corresponding pedestrians per hour
crossing the major street (total of all crossings) all fall above the curve in Figure 4C-5; or

B. For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point
representing the vehicles per hour on the major street (total of both approaches) and the
corresponding pedestrians per hour crossing the major street (total of all crossings) falls above
the curve in Figure 4C-7.

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 35 mph,
or if the intersection lies within the built-up area of an isolated community having a population of less
than 10,000, Figure 4C-6 may be used in place of Figure 4C-5 to evaluate Criterion A in Paragraph 2,
and Figure 4C-8 may be used in place of Figure 4C-7 to evaluate Criterion B in Paragraph 2.

As SH 5 has a posted speed limit of 55 MPH adjacent to the study intersection, Figure 4C-6 and Figure
4C-8 were used in the analysis and are resented as below:

Figure 4. MUTCD Figure 4C-6 Warrant 4, Pedestrian Four-Hour Volume (70% Factor)

400 ¢
TOTAL OF ALL 300
PEDESTRIANS ~
CROSSING
MAJOR STREET- Sog: 3~ |
PEDESTRIANS PER 200 78 P,

T o)
HOUR (PPH} T > = ,_‘\
o
- \
"h...

—
100 e~ -

e (NN, NN

O 1
200 300 400 500 600 700 800 900 1000

MAJOR STREET--TOTAL OF BOTH APPROACHES---
VEHICLES PER HOUR (VPH)

*Note: 107 pph applies as the lower threshold volume

Traffic Signal Warrant Study

Maldonado-Burkett Page | 9



ne

MALDONADO-BURKETT

Figure 5. MUTCD Figure 4C-8 Warrant 4, Pedestrian Peak Hour (70% Factor)
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According to the collected data, one pedestrian was counted for the entire 24-hour period at the study
intersection. Therefore, Warrant 4 is not met for the study intersection.

3.5. Warrant 5, School Crossing

The School Crossing signal warrant is intended for application at locations where school children
crossing the major street is the principal reason to consider installing a traffic control signal. For the
purposes of this warrant,t he wor d “school c¢children

2

The need for a traffic control signal shall be considered when an engineering study of the frequency
and adequacy of gaps in the vehicular traffic stream as related to the number and size of groups of
school children at an established school crossing across the major street shows that the number of
adequate gaps in the traffic stream during the period when the school children are using the crossing is
less than the number of minutes in the same period and there are a minimum of 20 school children
during the highest crossing hour.

Before a decision is made to install a traffic control signal, consideration shall be given to the
implementation of other remedial measures, such as warning signs and flashers, school speed zones,
school crossing guards, or a grade-separated crossing.

The School Crossing signal warrant shall not be applied at locations where the distance to the nearest
traffic control signal along the major street is less than 300 feet, unless the proposed traffic control
signal will not restrict the progressive movement of traffic.

Traffic Signal Warrant Study
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Per the collected traffic data, only one pedestrian was observed crossing the intersection during the 24-
hour period. It is required in this warrant that there are a minimum of 20 school children crossing the
major street during the highest hour. Therefore, it is determined in this study that Warrant 5 is not met
due to the absence of crossing actions. However, if this intersection is to accommodate student crossing
in the future, it is recommended that a gap study on the major street traffic stream be performed prior to
a traffic signal warrant study.

Warrant 5 is not met for the study intersection.
3.6. Warrant 6, Coordinated Signal System

Progressive movement in a coordinated signal system sometimes necessitates installing traffic control
signals at intersections where they would not otherwise be needed in order to maintain proper
platooning of vehicles.

A traffic signal shall be considered if an engineering study finds that one of the following criteria is met:

A. On a one-way street or a street that has traffic predominantly in one direction, the adjacent
traffic control signals are so far apart that they do not provide the necessary degree of vehicular
platooning.

B. On a two-way street, adjacent traffic control signals do not provide the necessary degree of
platooning and the proposed and adjacent traffic control signals will collectively provide a
progressive operation.

The study intersection is not contained 1in
a necessary degree of vehicle platooning. As a result, it is determined that Warrant 6 is not met for
the study intersection.

3.7. Warrant 7, Crash Experience

The Crash Experience signal warrant conditions are intended for application where the severity and
frequency of crashes are the principal reasons to consider installing a traffic control signal.

The need for a traffic control signal shall be considered if an engineering study finds that all of the
following criteria are met:

A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to
reduce the crash frequency; and

B. Five or more reported crashes, of types susceptible to correction by a traffic control signal,
have occurred within a 12-month period, each crash involving personal injury or property
damage apparently exceeding the applicable requirements for a reportable crash; and

C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the
80 percent columns of Condition A in Table 4C-1, or the vph in both of the 80 percent columns
of Condition B in Table 4C-1 exists on the major-street and the higher volume minor-street
approach, respectively, to the intersection, or the volume of pedestrian traffic is not less than
80 percent of the requirements specified in the Pedestrian Volume warrant. These major-street
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B. During the highest traffic volume hour during which rail traffic uses the crossing, the plotted
point representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the minor-street approach that crosses the track (one
direction only, approaching the intersection) falls above the applicable curve in Figure 4C-9 or
4C-10 for the existing combination of approach lanes over the track and the distance D, which
is the clear storage distance as defined in Section 1A.13.

The distance between the center of the railroad track is approximately 180 feet from the stop line of the
westbound approach at the study intersection, therefore, Criteria A of Warrant 9 is not met.

Criteria B was also analyzed based on the collected daily train volume and the arrival times at the study
intersection. The major street has a total of 377 vph for both approaches and the minor street approach
that crosses the track has 24 vph during the peak hour (8:00 PM to 9:00 PM) for train traffic. Those
volumes were plotted on the chart shown in Figure 6, and was determined to be below the 25 vph lower
threshold of any clear storage distance D.

As a result, Warrant 9 is not met at the study intersection.

Figure 6. MUTCD Warrant 9, Intersection Near a Grade Crossing (One Approach Lane at the
Track Crossing)
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Appendix A. Traffic Signal Warrant Analysis
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Appendix B. 24-Hour Traffic Volume Data
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Appendix C. Crash Records from CRIS for the Past 12 Months
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